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(57) Abstract: The invention provides cyclic fluorine 
compounds represented by the general formula (1): (1) 
(wherein R 1 is halogeno; and R 2 and R 3 are each hydrogen 
. ' ' or a hydrocarbon group which is a straight-chain, branched, 

or cyclic Ci_ 25 hydrocarbon group or an aromatic hydrocarbon 
group and may contain halogen, oxygen, nitrogen, or sulfur). 
The invention also discloses polymerizable fluoro- monomers 
derived from the above compounds; fluoropolymers obtained by polymerization or copolymerization of the above compounds or 
fluoro monomers; resist materials containing the fluoropolymers; and a method for pattern formation by using the fluoropolymers. 
The invention can provide polymers suitable for resist materials (particularly, vacuum-ultraviolet resist materials) which exhibit 
high transparency in a wide wavelength region of from ultraviolet region to near infrared region, high tight adhesion to substrates, 
excellent film-forming properties, high etching resistance, and high glass transition temperatures. Further, the method for pattern 
formation by using the fluoropolymers is suitable for the formation of high-resolution patterns. 
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<&ffi$rm> 

l^v 5 ^. b^t3(S|.(D«f 2ufi s 2 4 8 nmK rF^bl 9 3 nmA r Fxdf-^vl/ — if 
1 5 7nmt^$tL^Mf^©F 2 W-if-JE US?* M^frLT 

7F£fe\£&k LTv ^ h^^^f^S, t e r t e r t -^VW 

t^rv'^^x/H^K 5H£#/l!£*lTV^as N -ttLfe©»^ge^ttK«r-^tf 

<7? W £ * $ ft T? m W t£ * § H *i "f s # 7 * IB # Jfe T? *> & * £r<E>^^&^LT 
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b^rv-^^/^S. t e r t — t e r t ^t^v'^^^^M© 

9, #7**5^ (Tg) WLfc^ T!> h^f^*^<^Lfc«?i-S^* 

9 * Sr ^ $ -ft 3 BfcF£ J£t£3E ©#J ffl ^ M £ H T V > fc„ 

^^fip^Cjl^ 1 : S. Kodama, et al, Proceedings of SPIE-The Internati 
onal Society for Optical Engineering (2002) , 4690, 76-83. 

<$&m(om7jk> 

£&ILttlb7t e ^©7 j/i^M^^^^^ttSi bT*fAb;fcJli^t£¥ 
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1) —aw (i) ^$^i5 7s/i^iw^c 



— JR3£ (1) R M^n^J^&^U R\ R 3 te, zK&XWJHtzk* 

2) «5t^; (2) -?*£*L5_htei) 3®^iE«o7y3fs^atwk^. 



(2) 

5£ (3) T*JtL5 7j/«IiW^ 0 



l\ R\ R 5 te, **;*M:£&rt:7K**&^U BGS5^b*3t?£tt^*» 1~2 5 




0) 
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/nd^vi^ mmm*. ^.mw^, mnm*. #A^-;Wf£-g\ -ft^sr-a 

mtt 0 ~ 5 ^^-f-o 

5£ (4) T^$^^5 7 ^^amikl^o 



v\ R 4 «7KI?Xte^b7K^S&^U stil5^<b7X^S«^mi&; i~2 5 0ji:m 

tf^m^s mmm.^, &mm*. mmm*. tu^^^-^^^xh <tv\ n 

5) t#5£5£ (5) f*^5 7^M««5c 



(5) 

it (6) i?*^^^^ ^m^m^b-^^c 
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(6) 

y^JDK^' K*JDK^ ^mj®^, «EStJD5(^ *;^-;^^^tfcJ;l\ R 
iSr^i". n«l~5Sr*i-„ R 7 fi.^l^S. ^ Z> VMi«5t5£ (7) 

(7) mtt0~5 ^^i" 0 




(7) 

(8) 




(9) 

it (10) t*$il5 7s'*»ai^M«. 
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(10) 

n^ygf, S&SJDS^. afc*]*^ flfcJttJDK^ *^3j?=-^3lt^Sr-&//T?t> iv\ 
n l ~ 5 £*-r„ R 7 (i^t^^ ;x^£&5vm*«i£5*; (7) ~ (9) 

mtt 0 — 5 *%t"? 0 




(7) 



(8) 




(9) 



8) _LfBl) II*fc(i2) 3StClE«t0 7 y*»atWk^W^bfl#$tb5— Jtt 
(1 1) T'S^57y||iWb^ 0 
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(11) 



MTK^STfcoT, BISECT-. ^SSJDi^ «KHm^*^A/-C1> 

ujfism*, mmf&^-s ^mm^-. mn^. *^^=^^4r^A/-ct>«tv^ 
n n i ~ 5 ^*i~ 0 

S (12) T*^^?^!^!^^ 




(12) 



li^iii~2 soffit b< J^^^b7j<m«fc5v^3^^ 

V\ R 4 ^7KmXfi^<b7K»S^^L> ll(rfE&fc**£tt&*# l~2 5<Z>jft4K 
^Jjf^, ifclRJR^s ^^I^^s iHJI^s #^=7H£^&-gX-C>b <fcv\ R 

9 ««5t5C (7) % (8) x»mztizm^inik7kmmfo%\<^fe%m%m{k7kmm 
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(7) 



(8) 

10) ±151) miztc-fe2) m^tzm<v7 ym^mmt&^frbmmznz 

A»5£ (13) t*^5 7y||I»fc 



O R 2 R 3 




(13) 



^femmm i~25 ©muk, l< ^tK<D^b7K3ffX&£VMi^« 

1 1) «5t5£ (14) T?^^tt5 7ix5tl^»^t^„ 
O CF 3 

F 3 C 




(14) 

1 2) ±15 3) rjt~ 1 1) ]fi(Z>V^tL^l3SmiB«l©7s/**at*ft^«JSrffl 
^/UTfc^B^featfftfc— m^±<aSlt&S&^WL/cSi#T-£, ±15 1) il* 

8 



i 4) ±isi 2) Ji^fcfii 3) m^mmo? v m^^^it^-m^m^tL 

1 5) ±121 4) ^^ffi^^^v 5 ^ htfn*m^tzs<? -^fcf&Jofec 

m i i (om^L^f— $ t it ir x^<? h^*7j<vtimx°3bV) , 
iitis^m &mmm\z x z>^y^>-ynm j $'tf7*&&& (T g ) ^± 




(1) 
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^f^l, J. n-7 0 Dt 0 ^£ N i so-/nk>S, n-^^fr 
s e c-^/V3Ex t e r t - ^S^i^lf 319H4fa± 

^^O— (3) -?*$*L<Mfc-fr*m, — flx5£ (1) *>5^tt*3t5S; 



-jftsfc (3) -e^^n^-fb-a-^^^v^TR 2 . R 3 tts — (1) Xtt*5t 

5: (2) IZ^^kthZR 2 ^ R 3 £ LX^j7jKbfct>0^l5] h V) , R\ R s «7K 

(i) &>£l>te (2) (3) T^Sataffi^ 

(l) Xtt (2) <D*itSr*Ab^:iB5^^b^S:^i-*^fe"e*>5. IB 2 <D 
Jf&te, -Mt&. (l) Xfi (2) coiblB^Sr, EM^t^*©*^^®?* 7 
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mtfcfc£itx s m^^t^^p^-^ (i) fcsv^s (2) *mAi-z>x& 
norm i ^s^o^Tt^-r^o m^^it^rm^^um t vxm^m^, 

thfc^; ^7;^n^f;H, MJ :7yu;*-n ^ fvug«gE&JB 

!)p^;H, ^^^UP/f/vi, 7^nlf=/wS, ^7;utnlf=;vl, hy 
7;^Dk'^;H, f !J 7;^d ^f/Hf=;^ M)7;i/tn7!) 

;H, ^7;^P7!)/i/S> M)7;^d^W^!J n^M, y-A^v 

yA^A-=A^ ^7j/i;;v^=;i/S, > JJ 2&m? b^5 c T^y 

^ y a-i^^t^k yA^^-rA\ x^-u^&ik&ms 
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i2©^ifeliffflT'# 5ift#^fc^teS£14£<b LTf^ffitS^^^^^S, 
#£T, — #5fc (l) fcsv^i (2) <Dfl^*&Rj&£*±&©»M4£&#£U 

t»Ii©^*)?>tffifflT?#, #iJ^-t*Uis «tMJ7^s 

tM)|)Ater t-7F^rV *!)^ter t-7> Kft 
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S N hV ^ ^ % t^^^^ fD^^, 1, 8-v 5 

Tiffv^n [5, 4, o] - 7 - ^yfty/^^^ltitfc^o £ 

Jgj&i: LTtt£*Ste:|H4-*1\ ffi^^Hb-frfc SEAM'S t ©-CfctttftiMzilWIS 

^igo— 15:^: (6) T^^ti5 7s/iMti^i4v (i) ^ f#3t 

So 




(6) 

-«5t (6) R l ~R 4 te, (1) % Wati* (2) x« N 

> ^Sfcsv^Sflljgs*; (7) ~ (9) t?*$n5aiS:^'fb7K*Sft)*v> 
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^M^-a A/T>b«i:V\ «5g5C (7) *K mte0~5£ii|-f o 




(7) 

(8) 
O) 

(12) x*m£frz>7 vm^mmtG-mte, (D > m 

<fo <5 o 




(12) 

-#5£ (12) r 1 ~ r 4 -is^ (i) , mm&. (2) 3m N o) 
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1~5£, mte0~5£^-f o R 9 tefH3£5t (7) % (8) -C*£*b5at5*;0Hfc 




(7) 

(8) 

R 8 iLT, 7-7», iSSUS^ HitJ^s 3l)il^©^P^V^i, 

^ V^r->&, xfdri/S, n-/nt°t=¥^I, i s o a t^^f 

ffi&jx: (i) ~ (14) -f^Lfc^^ yii^ft^^i^^ fosv^i^m 
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K n-^ptVUT^ y 1/- ^ P I'- K V 7°n fcVUT * y b 
T ^ y fxtt^ * * y v— K n -- ^vvl'T* y hXfi^ ^!)^ 

w _ * * y ^— k 7 ^ y # y hxii^ y k 2-t 

y hXtt^^ y^-bs 2-fc Ko^o tV^T^ 
y ^_ ^jj;^ ^ ^ y i/— yt£X<DT? y A'ftXtt^ P^8©7;^^^ 

smu7^ y V'- y k ^ct^d^u; 

y tVT 5: K> N-^f o-^7^ y /^7 5 K> N-^ fP- ^ * * !> ^7 5 K\ 
v>Tir h y7^ y 5 Kfc if ©^g&fPT 5 h\ 7^!)d^M);K 

v sis&jin* 9 1 y a^^;*7vk t e r t -^f^7^ y hxtt^ ^ ^ y 

^-JVT ^7 y 1/— hXfi^ ^ * y 1/— K TJ^i^T^-^^^-J^T^ y 
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^ ^ ^ j^mti \z. m mnm t 7 ^iJi^wtswiTfeoT, tcommnm^ 
•vmt&ztif^y ym^^n ym->? v<^? -a^sfv^n 

^^T^Xi-i^ 9 V !J;^x^T;UT*fc5. %fz^^"r J^{tLi)^7 ym<D t - 
7Ym^t;HT*$)5 7^ y yi^Xte^ y ;^m<D^*'r/i'ts:b*h®.m*fm 

i^(DmX^mir^>^ibi-£, 2, 2, 2 - f y :7A^ p ^^-JVT ? ]) h % 2, 
2, 3, 3-fF77;^D7nt>7^!Jl^-f, 1, 1, 1, 3, 3, 3- 

1/— K 1, 1 - i/k Ko^7;i'tn-n-^7^ U Wh, 1, l, 
5-MJk Kn^^^7;l/to-n-^yW^yw>-f, 1, 1, 2, 2- 
x h 7 t Ka h ]} <f %7 sua- u - n-t^ JJ 1/— K 1, 1, 2, 2- 

7 h7 k Ko^7*7;^-n-n-r>;i/7^ !) Wf, 2, 2, 2-hy 
^yw^-nzn^/i^^ ^ ^ y i/— ]> n 2, 2, 3, 3-7h7 7;^-D7'DtVM^ 
K 1, 1, 1, 3, 3, 3 -^*-V7 svjrv( yy°v fcVU^ y 1/ 
— K ^^7;utn^ 7 7'n tVM 7^ U 1, l-i^kKp^7 

A^-o - n -7*f-)V* $ $ y K l, l, 5-M)kKot7 7 7;Ptn- 
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n -^is=5-)V* $ 9 y l/— K 1, 1, 2, 2-7b7kh*BM)7*7;^o 
-n-^^f/MnDl'-h, 1, 1, 2, 2-7f7t Kd^7*7^ 

— fs 7/^o^ a— ^VyU^^vU;* U U"- K 6- [3, 3, 3- 

o [2. 2. i] — -fT-ty— 2 -^a^t? y K 6 - [3, 3, 3-fy7 

;^D-2-tKD^>-2- (h!)7^a^f;u) 7°o tf/U] t'^o [2. 
2. 1 D ^T^/W- 2 — iVU 2- (f!)7/l/ta^f;v) 7^!) Wf, 6- 
[3, 3, 3 - Ml o - 2 - k Kb ^V - 2 - (Ml 7;utn>f;l/) "7° 

n tVuD h'v'^ a [2. 2. 1] ^7f^-2-^;M^^)) wh, 1, 4- 
tf* ( 1 , 1, 1, 3, 3, 3 -^^rf7^a - 2 - t Kb =^ W 7 7o f 
AS) v'^B^^l/T^y WK, 1. (1, 1, 1, 3, 3, 3-^ 

^i^-^^^-a - 2 - t Kb^W y 7°n tVb) n^^vvU^ ^ >7 y U" K 
1, 4 — (1, 1, 1, 3, 3, 3-^t7/l'tB-2-kKB^Wy 
7'nt» v'^n^^v^yV 2 - b ]) 7 , /U^-n ^ ^A^T-? V h if fl^tf 

^Lfc^^i^Xtefc Kodp->^^-i^^ x a fitted 7^*;>£> 

*fes tf~;i^— x/K "a 7 ylf t^K 7!)^x-f;K ^7^1 

T y Aszl— TAsk LTI1 ^f/H^ if;i/S, 7n tVH, ^^-^S, t Kb 
^v'J-^Ss k Kn^rv'7f;H^^©k Ko ^i/^Siir-g'WUTti .tV^T/v 
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— ;K ^7y$7!J;V7;i/3-;W **7 3^7^3-/K ^7i/i**7!);v 
7-^3— jUtfT-t? V >^g£s a-7;^D7^!);^ a - h!)7;wto>f;i/7 

^ y y /Hftj^fVK yMT? V ;mi^f^Xli^7 ^^!) ^ift^ 

2- ('<y>'^;vt^v') -<y^7;vtD7p^y, 2— (y h=¥->^ 
h^->y fvl^^vO ^^^7^070^^ 2- (ff7t KP d r->k'73 
tvHr^*/) ^^7;^n7 , o^ 2- H^yW MJ7;v^p^ 
2- f^^f;^^^) V V 7 ;v3rx2=^'5-u^t£}£<D7fmfai\L'&y!) 
t , i/# v^l/? v"^ n^drf-i/j:^ £ GOD i e l s — A l d e r ftftP 

gJEE:T^t5 7 ^T^M^k^"^ 3- (5-t'-77n [2. 2. 1 ] — 7° 
=r v - 2 - A jv) — 1, 1, l-f!)7;vtP-2- (MJ7;^n^f;i/) - 

0-1 0 Omo 1 £fc##*LV\, £ L < 3 0-1 
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0 0 m o 1 %-efc ^ 3 0 m o 1 %^mX*l$fofflftW (Di&ft^ «t oTfi+^ft 
fi^S/fcl-^V^SJ^Sm^-Pfi^^ft^. iMI^Ltll 7^#A- 

^IttffiffiTftS. £fc s ^ /u* J: 5 Ji^^iiSfflirf ffi fC 

lei OilH^M^n, Itli2 0-2 0 0'CWL<, #i!3 0~14 0°C^ 
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wmm&mifbti, (iv) N ^^-t-v^a (iv) % 

.^d!J K\ m^^P^x^ (vi) . iMb^^-x^v (vi) ft.^as^SLv*. 

f&t&Ak LTtt, fffi^yv-C^tLT 1 Om o 1 %3&>b 0 . 0 0 1 m o 1 % N 
£?£L<tas lmol%^6>0. 01mol%t?fc5. 

/W^Vf;i/7;i'5 =• ^> h y - 3 - * f;^yf^7^ 5: = •> A, MJ-4- 
^f;^yf ;W7^$-!)As h y — 2 — * f;^^-^7;V 5 = !7 A, MJ — 
3 f;i/^^;/;v7^^ = !7 ^> h y * 9 ^-^7 frK — V <0 b y 7Vi"¥ 

;l/7^7^5=!)^ ^fw^^^n^K, -^^vi^TA- 5 =■ 17 
^P7-(K, ^y^o^7;l/5 = !>A^D7^ ^y^f/l'T^^^ 

^B7^K, xf;l/7/l'5-^-y^n7-l' h\ x.^-)\,7)V 5: — !7 A ^7^ 3r 

ol^jvTjV^ = 17 J±-t*3r? n y ^ h\ /o tW7;>5 = !>^t^^^ 
P7^\ yyf^7^^!?At7^^ n^-Y K^^07M^7^$-!? 

?7 ^~;U-t-f^ h !) y o off if^^-ct 5„ 1$ 

£fc, m&&mk LTttfi^KJE&l&SLftttftff J: < , ftSttifcOiUt, 
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^<^if>, h/^^ N ^aa^O-lfV, v 1 ^ n n ^f(D^# 

|;-30~6 0°C^$f* LV\ 

t£2<D VIII «©*££JRttifc*\ s^W^ 

* y 9 i/tf^'r ^tz¥<D lVBd>£> VIBJROA«»JKSrfflv>*LHEJ: < N 

^I#6T, <£^<D;7j&£:Jiv^fc£ «fcv>„ 

M&Mfflit LTf^^Pl££;ft>3 t^^te&v^ i^ix#(i, tfi (ii) 
^07^ k> fife (in) ^n^-r h\ m (ii) h\ m (in) 

K> fife (II) T-t:^— K I* (III) Tir^-^Tir h^— 7xnty, = «y 
^-niri^ — -ytrAs (II) Tir^— K ~ytrsuzfv?4 K, =jy-ir^^n9 

dF-i? — f K\ — ytrfr'T Y 7 7;^n#v- K (7 5^) = y<*vK f-* 

(v^^ n^^/^ v 5 ^ — ^) ~S"£vK =y-5r/V' (II) ^*t7;i/tn7t^ 
7t ^^^^^^Kv-b, =.y^r/W (ID h!J7;wtP7tWt 
j.^— i^N^f Kl/- K =1 s/^vl' (II) 7i?f^7ir hi — bT b 7<>^<< K 
K Jft-fbo^^A (III) s P'^^AHJ^ (f!)7x^*^7^» h 
U^n^^K. (II) V* (M)7^tn7tf-h) „ ^'7^!) 

J* (II) f;* (7tWtFt-h) s ^v 5 ?^ (ID 2-^9vW^=¥lJ- 
;x- K /N°^iPT>A (11) 7*0^ K -^v^i* (ID ^70\ ^7 
v>!7^ (ID TJ*?* Kn ^7^7^ (ii) h\ ^-yri? h-hD 

^h!)^> (Hl7*s^7/fy) ^7^!7^ (II) 7h77;^n*'U- 
K Th^^r^ (7t b=M);u) (II) x h 7 7^^" ci 7^ l/— h N 

i?^ n n If* (T-feh-hl);W ^7^17^ (ID > ^po^ (b})7zc 
=^ju**-7^ls) s<?i?$J» (II) s v?^cnt^ (^O'y^hl)^) /<7S? 
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£A (II) . W A7tWt hi— /^7^!)^f7 (Tirb-h 

©jffg^MIS^ $Ltt,'*i-WJ* (IV) , /^v^A h V XT±^JlsT± hi- 
-K ;<i-i/$J± t^T-fe^A-T-fe h^— h o V h\ h V * h ^ \s (^^? 
J u^is? i/OL-jV) =f-$ ~<7i* (IV) , x*-*^ 9 

U Kfcif© IVB*>b VI B Lv\ Mi^ ttlt, ffiffi^ 
;?-^UlOmol°/o^bO. 0 0 lmo 1%, iftKH 1 m o 1 % 
^bo. 0 1mol%-esfeS o 

ib*U ^ f-;U7^§ y ^-frls (MAO) h P * f^7^5 = £A N h 

J)xf;l/7;V5 = ^, MJ7°Pt>7^5^7^, h D y hVKTVl'S = 
17 A. hHy^W^^^^ M)-2-^f;i'7*f^7;i'5 = !>A > h 
y - 3 f-fv-f^jvT/^^. =- 17 a, by- 2-^f^yf^7;i'5-7A > 

J» s h V — 2 — y> f;l/^^v'^7;l'5 =■ !7^> - 3 - ^f ;^^^7^5; 
-!7A, b V Orf ^)VT)^^ =■ V ¥<D h V T )\sT )VT )V % =■ VMM, v 5 
^^7/1/^-1)^^07^ v?xf/k7;V^!)A^n7^ K> ^V/d 
fcVl'TA'S: = !7A* n 7^ h\ VT'W^^^A^ h*?£i?<Di?T 

; ^;V7^^!)i.^70U ^A-T^-t^v 5 ^ ^ 7^ K\ if/l'TA' 
5 = 7^^707^ K, :r^vK7Vl^=. ^i^T^^y h\ 7°ot>7^5- 
!)A^^n7^K. ^y7 p nt>7;U5 = l)A^^D7-f K> y^AT^ ~ 17 

A-y^ n =74 y\ y y7"w^^!>A^^ Kfc ^©*y7/K^7^ 

?xi)^7^Ki> / W^^!)^t7^^n7'l' K aL^-)VT)Vli — >7 
^^t^^f^ o 7^ YflE(OT )V^r)VT )\^% ~$ x*r# a 7 4 KJSfci? 
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T\ lOOSi^T, 0£ L< fit3 O£*EAT<0l&HT*>3. 

Jfi/i/V, ^nn^yfy, ^an^y-t'WiMI 
^ a p*M, "f-^^, 1, 2 - D a l/t£ k*(D^xn 

J^iSril'&L-Ct^ffl-C^So RJt&M«tt> lttt-7 0~2 0 0 
40-8 O°C^0^ LV\, 

^mW^fr^ik&mn&W-^ft^^Lb LTte, ii^, l, ooo-ioo, 
ooo, 9tL<tt3, 0 0 0 — 5 0, ooorotSi^i^-efei). 

y >\ ^wyr$^h^ 2 - ; ^ttwtr h^s^^^-v^y 

i/^ot^yt^fyK x har->7°n k 0 ty^xf if©x7r;i/^ =¥VW 
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mm^mxhz> 0 ^tihnmmxm^^x-hx^i^ 2msx±fM.^\^xm^^xh x 

* LT£?il£ft<9. ft3fi^^»^©^*B^^^bfc 2 4 8 nmKr F 

JLIZ 19 3 nmA r F^^f->-7 U— if— Xfii 15 7 n m £ fr5 JC£#*M!fi 

^mmm^^m^b^^ttm^±m^^^xnm^mm^i< > it^mmm 
ui?* hmm&Mt vxm^bfrz>h<D(Dtpfrb, i^m^hcD^m^^xmm 

- Yik^mteFftm-f bi-hZo ^frbmm±ffltem&xm\,^xhx^ , L, 2m 

4$|3^*rLT, ii^O. 5~2 0lilf|5©|5iT'Ifm?.o ^cDft^O. 5 fi4 
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is friz < < s 4%&&mm*&T'tZ>mfa&&binZ>o 

^^^-^^^ uTRs.it ^pmi-^o t^V^Tm^m^s 1-1 

mttz&m^x m^M-r z> . r ©^ajt^ife-c ^ * ^° * - ^ m &n ft * ? — ^ 
ag s ptm^ij, gejeau m&m. Rmm&m, m^m. 

<^Jfe^!l> 

H»J l 

\\^m (2_) o-a-j&j 



300raL(D3P77^3t^ ^^#J ( 15 ) (14. 2g) s ^5*^7^1: K 
(2. 9g) s ^oo*M (140mL) SrAtbfco *k7k?ST?l*ii&& 10 o CWT^^^ ft 

#e>* ^^4fe ( is ) m^^fr^xm^n^x^yhh tz D ^stmim, & 




(15) 



(2) 
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(20. lg) *r#fc 0 zLti*mmT, mmmm^xit^m (2_) o.sg, nx^ 

57.0%) £r#7c 0 

MS (EI): m/e 324 (M + ) , 289 (M + -C1), 259 (M + -0CH 2 C1) 
IR: b/V&E! 1 fc^Lfco 



2 

Tjb^^ (_5_) <^/&J 




(5) 



#f ( 16 ) (42mg) „ a^lbfh^^f^Jy^^!?^ (5mg) % THF 
(5mL) &A*U 7K7K^T-^*PUfc 0 S^myjfcTT% TKSI^hy^^ (8rag) 

2K**S*^UJte< 3fe<5*T*#b/t 0 iTn-hUM (2.) 
(50mg) 4rAn> RJ&*ift©iBJt# 3 0°C£S;Lfti^ 5 «TLfc c i&T^ 

^SfP^TK-egfe^L, ^iis iiLTiM (A) (77mg, 89%) * 

MS (EI): m/e 562 (M + ), 287, 275, 273, 259 
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%mm 3 

Ut&VO ( 18 ) (D&f&l 




(17) (2) 



o 9 F 3 

(18) 

50raL3P77^^ts flS<£*4& ( 1 7 ) (3. 77g) , MJxW^ 
(4. 6mL) N THF (40mL) ^Atl, ^STMbl^ (J_) (8. 72g) ^iTLfc, 
6 feoffs ##Tl±i U (2_) ^3t£;ftTV^^ £ £^1^ 

^^^?l^5iiaufc 0 5^^t&fpm#7K> t&fp^7k-?i!fc#U ^>i^ »«6 

LTtM (I0.96g) £#fc„ rti^MET. «5S»Kb-C^» (iD 
(6. 32g N 55. 0%) %nt'o 

MS (EI): m/e 428 (M + ) , 259 (M + -0CH 2 0 2 CCH 2 CCF 3 ) 
IR: h /l'SrHI 2 LfCo 

rft;-^ ( 2 0 ) <z>#j£j 
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(20) 



mmftWf* ifo-b, M«th 81*1^ 10ml (D??*^^, 
m ( 19 ) (56mg) N 3!)ftf b7^Wy*-!^A (5mg) % THF 

(5mL) SrAtb. TKTkm-C^L^o Ii^ITt\ 7K*-fb^M^^A (6mg) 
5r*n;U 7K3Hd5|g^L^< J&5*-^*»U^:. ITn-Mij^ft (2.) 

(50mg) SJ&*g*i£tf>M^a$ 3 CC&j^ftVNj; 5 tiTLt 

ftfll*4tt*-C2fc}^bs 4£j|ft, 5ifi, IHUT'IM (20) (71mg, J&^76%) * 
MS(EI):m/e 606 (M + ), 331, 289, 287, 275, 259, 241 

mmm 5 

( 2 0 ) <Hbl» ( 2 1 ) <D&m&fa<D&J$} 
(20) 

il^SPWx I#^^iifc77^ = t^ lil^TT-fb^^ (2_0) 
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(5. 6g) > fc&m ( 2 1 ) (5. 5gh ftln-^f^ (ll.lmL) , AIBN 
(150mg) ^AH, 6 0°C<Dyt4 yw^TJnS&UT 2 0 B#P^i£# Lf:: 0 RlSt*7 
^ n n _^-fr^ (100ml) HSAL«L, ^fifc Lfctt»*r^iS UTSl 5 W 

(8. lg, Mw=17,000, Mw/Mn=1.5) »3g tt NMR "Cflfctt U ^li'l^ 

tli^WV*i^i/3^o^b^77^'- (GPC N fl^/KD ^l^) ^ 

^ife^y 6 

r^^fe ( 16 ) <Mb-£#3 ( 2 1 ) <D*fil^{*<D^/&<t . ^"Ol^^OHF I P 
(16) 

31»«:fcP^ i^^Iifc7 7^^t, li^ITT^ti (11) 
(5.6g) N <b-^% ( 2 1 ) (5.5gk SUn-^f/V (ll.lmL) N AIBN 
(150mg) feAt, 6 O e C<^^--C^^^T^P^LT 2 OB^F^^bfc SJfci^T 

^ n .drf-^ (100ml) ^&ALT?f#U LfcftJRfc ^>iS 19 W 

L7c 0 5 0°CT* 1 8B#WHa?ftj»L, (8. lg, 

Mw=16, 8000, Mw/Mn=l. 5) £r#fc 0 

g^T, «^iPW, ifo-f, i&£th mWttmX-lt 100ml (75 3 

= 3fe^^Ufc7KU^- (4. 0g) „ 3Wh77*W^=^ 
(0. lg) s THF (25mL) lrAtl> 7K7k^T7££P Ltz 0 ^Hfl»fiTT% zK*|fc 
thy r)^ (0.4g) £*P;U 7K*a s #£Ufc< JtCS*-e«#b*:„ MTn-h 
fcHfc£*4fc (A) (l.Og) SrAtbs 3 o'C&i&x.fcv^ 5 fc« 
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■frl/ (50ml) CSALttl#l, ^fiJtb*ittJR*5iflUT5l9 tbl 
5 0tt*l8^I^it> (2.4g, 
Mw=18, 200, Mw/Mn=1.5, HF I P{*^^^ 53%) £f#/t 0 fllattt NMR U 
^tCl LTtt^- 5 a o-7 h ^7 7 ^ (GPC N 

( 2 0 ) tit-^m ( 21 ) <7)**-^#:<7}-£^j 



i»3f, mw^&ifaz-fc??*^^^ Mmn.mrx^t^m (2_o) 

(6.6gK ( 21 ) (5.5g) N mmn-y^J\- (12. lmL) N AIBN 

(150mg) &A*K 6 0°C<^^--r/^^T^P^LT 2 0B#^i»#Ufc o ^**T 
n--^=¥f->- (200ml) HKALTS#U LfcttlS:* ^i® LT^t 0 tt! 

Ufc 0 r*L&5 0°CT1 8B#^*^|t^b, e^gl^O* 0 !; -7- (*°!)^-_3_) 
(8. 4g, Mw=132, 600, Mw/Mn=l. 9) £r#fc 0 «it NMR "ejfcfB U ^^ft^KI 

LTte^V^ 0 — i/ 3 n-^ h^^ — (GPC N WM^V X^U^) 

IMfcl^J ( 2 1 ) tit^m ( 2 2 ) ©*t^*©^h ^G9^ffil^£<DHF I 

p^ii^^j^j 




F 3 C CF 3 



(20) 



HO CF 3 
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o 

mmftnm. »^*iifc77^3t, £*««T"t\ (2_l) 

(5. Og) i-ffc^ ( 2 2 ) (7.0gK mmn-y'^^ (13. OmL) N AIBN (200mg) 

^i^-^ (200mL) UtAtTifft, £j*bfcifcJR&5ifi bTtt 0 ffl bfc. 
^5 0tT*18l$FW^iU (10. 4g, Mw=13,600, 

Mw/Mn=l. 7) £r#fc e 

i^T, 3Si5fDift4PWs ifn-F, iBJEIK flM^&flt*.*: lOOml (O 3 P7 
7^ = ^3fe«ir^bfc>Ky -v— (7.0g) N 3 tplfcrr V *7 ~7 =}■ J^T ^ - V 1* 
(0. lg) , THF (35mL) *Atb N *kzk?$TN$*P bfc. M*5ttfcT^ tK*^ 
thy >)i, (0. 8g) SrAPau 7K**s»^Uft< J&**Tf«i^bfc. ITn-F 
HUfc-fr* (2_) (2. Og) $rAHs £j£*Jfc©i&*a s 3 0°C^,@x^VNj; 5 

^bfcit^^^i§bT^"9 i±S bfc 0 ^7ir by (5mL) "C»#U 

(100ml) ^ALTI#L, ^bfc«tJ^Sr^iibT^«5ttSbfc„ 
rtt^r 5 0°CT:-1 8 ^RBK^^Jft b N fifeS**^])^- (#y^-_4) 
(4.9g, Mw=14,700, Mw/Mn=1.7, H F I P i^Bitm 49%) &*#7t„ fltaftt NMR 

-c?ifSU ^iCfl tT(iy;w^ 3 y ^ p-7 f ^7 7 ^ - (gpc x 

M 9 

( 16 ) \ WO ( 18 ) cWSl^<^/&J 
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BTHB-NB (16) (18) 



»aEJfr*ptf* mwm&ffiZ-ityyx^fr, mmnm.Tr* bthb-nb (i_6j 

(2. 8gK ft-g^ ( 18 ) (4.8g) . ftiftn-^/V' (7. lg) N AIBN (lOOmg) £ 

(400ml) UgALTljfL, ^bfctMSr^bTlfci? ffib?c 0 
5 0°C^ 1 8B#F B m^?£JiU e#,@f$:^^y (^Ky ^-5_) (5-lg, 
Mw=12, 100, Mw/Mn=1.5) 2r#fc 0 NMR T??SBS U ^i('HTIl^> 

n-? h^^^-r— (GPC. D W^) ^b^i6fc 0 

HJfc^J i o 

h (TPS 10 5) £: 2Mgp^ft3 £ 5 t»»U, 2fKS<^v^ h^M^fl 

iifc 0 tr>=a— h u Biff i ooty ^sfrSiS^&a&R 1 5 

7nmtxa^tfc<!:r5, »J5, 6 S 7. 8, 9H^UJlftl6 8%, 
7 1 % % 6 9 %, 5 1 % N 6 1 %-Qtb «5 , J*£#*«©Jft*^i«V^Wtt&»£ 
bfc 0 

^C7?fts 2. 3 8fl*%7^ h^^f /I'T^^^t KzK?«£fflV\ 
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m^iku-r^ ztte<m* ftsw-^tf jes^d*.* zttf-czzzt n^m^-^ t 

#ttJJKtex 2003 <¥7^ 9 0miP<^0*#f^tt31iS (#11 2003-272269) Hl^ 
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m & <d m m 

1. (1) f$^5 7<>i»M 0 




(D 



(l) R'tt^o^^^U R\ R 3 ^ 7K*Xtt^^7K* 




3 . 8»*©f6iB*l3fi**:tt»2 3fi^|S*l©7 j'S^iM-a-fe^bi 
(3) ^^57y^SW». 
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V\ R\ R 5 «s 7j<mX«^'(k7K*S^^b, SufSj^'fb7K*S«^^fJ i~ 2 5 

^p^>^ mrnm+s ti^, BMtiac^ #^~7i4i!r£\ 

mtt o ~ 5 $r*i- 0 

mZfrZ— (4) T*f^5 7y|||t« 



@£*rJm^ til^> fltftJW^ ^/v^=7^-^^^T't>J;v\ n 
5. «5feit (5) ■^*$ti«7s/**aitt'fk'&4to. 





(5) 
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6. m^(om.mm i^tctem2^tm(D7 ymmmmk&^fr bm 




(6) 

— j&5£ (6) <K R 2 s R 3 fi. 7K*X«^<b7X^S^^b, SiiIS^^tK^S 

rat i~2 5(D\&mvts ft&wh l< (^m^^^^TKms^^v^fi^K^ 
i^ftn^ ^mi^. mnm*. x\<\ r 

Sr^i". n»il~5Sr^i- 0 R 7 W:^l^S. ^^SfcS V^««5t^ (7) 
(7) mii0~5 Wo 




(7) 



(8) 




(9) 
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mtsftz-fixiZ (10) -vmznzy ym^m-mt^^o 



—H%3Z (10) R\ R 3 f^ 7K*X«^{b7K*S^^b, tuffi^^zK^ 

mtk, ftt&vth u< i-±m^<Dmit7Kmm^^^n^mmt7\<m&xhox, 
w^m*. mmw^. mmm.*. mmm*. ^7^^ ; v^^^h <tv\ 

nttl~5^f 0 R 7 f4^^I/^Ss ^^SfcSVMifHit^ (7) ~ (9)' 
/^n^'^M^, ife*®^ ^SIM^ at^^A/T'-b «fcV\ (7) 



^O-R 




n 



(10) 




(7) 



(«) 



(9) 



38 



mztiz-f®^ (11) x*fk£ftz>7 ym%nmt-km a 




(id 



-^st (id *s r\ r 3 ^ 7mxfemt7kmm*7F^s mu^i^m 

iv\, R 4 «7KmX(i^^7K^S^7^L. Hfjie^^7j<mS(^*m i~2 5©E 

d^^j©^ n ^m^, m.mm.'f-s mnm.^-. ^a^-a^^^t^ 
n 1 ~ 5 $r^i- 0 

m£ttz>—ft9c#: (12) -e*^n^.^ ^*^^^^^ 0 




(12) 



-15^ (12) r 2 . r 3 «, 7kmxfem4t7kmm*^^, mum^m 

v>„ R 4 fi7KlfXfi^'fb7K*£^^b, mJlfi^{b7K*S«^*ic i~2 5<z?E^ 
#H£^k b< {i^:fc>^^'^b7J<mSfc5v^^^W^^^b7KllSTfcoT, 

^>Jg^ Ifc^IC^ HSf^, #/M^^^&^/-uT*t> <fcV\, R 
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Wfitxt (7) , (8) -e*$n5m^'^^i7J<*sfc^v^^^ : «^^7K^a 




(7) 



(8) 



O R 2 R 3 CF 3 

(13) 

(13) *K R 2 > R 3 tt, 7K^tt#Mfc7K*£«r^U SulE^^K^ 
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1 1 . 



mmm (14) T"i^?.7yi«^„ 



O 




o 



(14) 



1 2. f»*0«£ffl^3 3g~JSl 13®<D^i"^l^^fS«©7s/^^ai 
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9 to » 




(1) 



<5 o 
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